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the same material, out in a non-structured manner without tapes. 
Two-way analysis of variance, t-test, and correlation were the ^ 
statistical procedures used in testing the hypothesis. The .0„ level 
of significance was adopted as the criterion for accepting or 
rejecting the hypothesis. Programmed practice was found to be 
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SUMMARY 



This study investigated the feasibility of structured, programed 
practice with tape-recorded materials and its effect upon the per 
formance achievement of beginning elementary cornet and trumpet students. 
The main purpose of the study was to facilitate the teaching «nd 
learning of instrumental performance through the application of programed 
procedure to individual practice. Specific purposes were: (1) to 

determine the effect of programed practice upon performance achievement, 
(2) to determine the relationships of music achievement, social status, 
and I.Q. with both programed practice and performance achievement. 

The main hypothesis was that structured practice with recorded 
tapes containing programed material would produce a significant dif- 
ference in performance achievement as compared with unstructured, non 
programed practice. In addition to the main hypothesis, the study 
examined: (1) interactions between programed practice and each inde- 

pendent variable, (music achievement, social status, and I.Q.) with 
respect to cornet performance achievement, and (2) the relationship 
of performance achievement (independent variable) to music 
achievement, social status, and I.Q. 

The experimental population consisted of fifty-two fifth grade 
male beginning cornet and trumpet students drawn from six elementary 
schools in Baton Rouge, Louisiana. Subjects were equated on the basis 
of music achievement as measured by the Elementary Music Achievement 
Test, social status as determined by the Warner Scale of_ Social Status, 
and” I.Q. measured by the Otis Quick - Scoring Beta Test for Grades 
4-9 . 

The experimental treatment consisted of structured daily practice 
with ten weekly twenty-minute tapes containing programed material. 

The control method consisted of daily twenty-minute practice of the 
same material, but in a non-struetured manner without tapes. The 
effects of each mode of practice upon cornet performance achievement 
were measured by the Watkins - Farnum Performance Scale . Two-way 
analysis of variance, t-test , and correlation were the statistical 
procedures used in testing the hypotheses. The .05 level of signi- 
ficance was adopted as the criterion for accepting or rejecting the 
hypotheses . 



Programed practice was found to be significantly superior to 
non-programed practice as evidenced in performance achievement. 

The .01 level of confidence was achieved. Of the control group, 
students of above-average prior music achievement exhibited signi- 
ficantly greater cornet performance achievement than those of below- 
average prior music achievement. Of the experimental group, no 
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significant difference in cornet performance achievement was found 
between students of above-average and below-average prior music 
achievement. There was no significant difference in cornet perform- 
ance achievement between students of above-average and below-average 
social status, with or without programed practice. Of the control 
group, no significant difference in cornet performance achievement 
existed between above-average I.Q. students and those of below-average 
I.Q. However, in the experimental group, below-average I.Q. students 
showed significantly greater cornet performance achievement than those 
of above-average I.Q. 

No significant interaction existed between music achievement and 
programed practice, or sccial status and programed practice. A sig- 
nificant interaction existed between I.Q. and programed practice in 
terms of cornet performance achievement. This interaction seemed to 
account for the fact that a significant positive correlation existed 
within the control group between I.Q. and cornet performance achieve- 
ment while a non-significant negative correlation between the two 
varibles existed within the experimental group. 
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I. introduction 



Background of the Study 

Learning pertaining to the study of a musical instrument can be 
classified according to three major areas: (1) knowledges, U) skills, 

and (3) attitudes. Though attitudes and values are considered to be 
learned, they are not taught. However, teachers are aware of the 
necessity of attitudes to motivation, therefore, through personal inter- 
action with students, consciously influence attitudinal development. 
Knowledges and skills leading to improvement of instrumental music per- 
formance are the two kinds of learning actually taught. 

During the private or class lesson, the teacher communicates to 
the pupil the concept of a particular knowledge or skill. This he 
does ither verbally or via his own music skill through demonstration. 
In either case, what is transmitted to the pupil is verbal or demonstra 
tive description. The pupil attains a knowledge as he experiences its 
concept; in many cases this may be almost instantaneous. Acquiring 
music skill, which may or may not begin with the concomitant concept, 
requires learning to continue beyond concept. It must take place in 
the actual execution. Though at first far from perfect, execution, 
after much practice, may come to coincide with concept. The practice 
intervening between the concept of a skill and its ultimate execution 
W as a main concern of this study. 

In his private or class lesson, which consists of less than ten 
percent of time devoted to instrumental study, the child receives 
appraisal, correction, and new concepts. Then for the remaining 
ninety percent of study time, he must actually teach himself the per- 
formance skills, and motor patterns needed to execute the concepts 
learned in his lessons. Consequently, the application of concepts an 
development of skills are dependent upon a child’s limited capacity fos 
patience, self-discipline, self-assessment, perseverance, and through- 
ness. He may: 

1. Practice too fast, sacrificing accuracy for speed. 

2. Spend most of the time practicing that which he can 
already do well and avoid that which is difficult. 

3. Repeat material over and over without detecting or 
correcting mistakes. 

4. Nor remember a music concept correctly, thus practice 
it incorrectly. 

Not know how to approach a particular problem by 
himself. 
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The toll of such a faculty practice procedure is high. Musical 
growth is interrupted, even stunted, and valuable lesson time must 
be devoted to remedial work. In class situations, some who are 
ready for advancement must suffer boredom and frustration while wait- 
ing for bad habits and mi .^concepts of others to be corrected . In 
some instances these bad habits in performance, once formed, are never 
completely eliminated. 



The Problem 

The central problem was to adapt and evaluate programed instruc- 
tion as a procedure for increasing the efficiency of individual prac- 
tice. The level of efficiency desired was that which would be signi- 
ficantly evident in the acquisition of knowledges and skills necessary 
for instrumental music performance. 



Significance of the Problem 

It was a premise of this study that penetration of the problem 
of individual instrumental practice would provide insight which could 
advance the efficiency of teaching as well as individual practice, 
upgrade performance, and elevate standards for future consumers of 
music . 



Purpose and Objectives 

The main purpose of this study was to facilitate the teaching and 
learning of instrumental performance through the application of pro- 
gramed procedure to individual practice. Specific objectives were. 



1. To develop assigned material into self- instruct ional 
practice material on recorded tape. 

2. To test the feasibility of structured practice with this 
material in learning concepts and developing skills for 
performance on a musical instrument. 

3. To determine the relationships between performance 

achievement and each of the following: (1) music 

achievement, (2) social status, (3) I.Q. 



To determine the effect of music achievement, social 
status, and I.Q. upon programed practice with respect 
to performance achievement. 
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Hypotheses 

The main hypothesis of this study was that structured practice 
with recorded tapes containing programed material would produce a 
significant difference in performance achievement as compared with 
non-structured, non-programed practice. 

Investigation of the main hypothesis necessitated examination 
of the following null hypotheses: 

l o There would be no significant difference in performance 

achievement between students of above-average prior music 
achievement and those of below-average prior music achieve- 
ment . 

2. There would be no significant interaction between music 
achievement and programed practice with respect to per- 
formance achievement. 

3. There would be no significant difference in performance 
achievement between students of above-average social 
status and those of bel ow-average social status. 

4. There would be no significant interaction between social 
status and programed practice with respect to performance 
achievement . 

/ 

5. There would be no significant difference in performance 
achievement between students of above-average I.Q. and 
those of below-average I.Q. 

6. There would be no significant interaction between I.Q. and 
programed practice with respect to performance achievement. . 



Scope of the Study 

This study dealt mainly with the effect of programed practice 
upon the performance achievement of fifty-two fifth grade beginning 
trumpet and cornet students. Music achievement, social status, and 
I.Q. were studied for effect upon performance achievement and inter- 
action with programed practice. 

Practice material was time weekly lesson as assigned in band class. 
Experimental and control groups T 7ere comprised of all fifth grade 
beginning trumpet and cornet students from six elementary schools at 
East Baton Rouge Parish, Louisiana: Magnolia Woods Elementary School, 

River Oaks Elementary School, yilla del Rey Elementary School, Red 
Oaks Elementary School, Audubon Elementary School, and Broadmoor 
Elementary School. 
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Limitatio n s of the Study 

Music achievement, social status, and I*Q« were examined inso- 
much as they are thought to relate to music performance achievement. 
For purposes of delimitation, the experiment was restricted to trum- 
pet and cornet students . It must be recognized, however, that the 
programed format which was employed, and the findings which resulted 
may be applicable to practice on any musical instrument, 

1. Sex of Subjects, There were no female fifth grade trumpet 
or cornet students from any of the participating schools. 
Therefore, sex was not a factor. 

2. Practice Materi , f ne weekly assigned material for 

individual practice by the subjects was tie weekly lesson 
exactly as assigned K y the instrumental me sic teacher in 
band class. Exce/.: or the programed format, all explana- 

tions and demonstrations included on the experimental 
tapes reflected exactly the methods and philosophy of the 
instrumental music teacher. This study was not concerned 
with the effectiveness of particular method books used, 
manner or style of teaching, or order of presentation of 
new concepts. Programing of the material was in stridt 
accordance with the teaching principles, styles and philoso- 
phy already being practiced in the music department of the 
East Baton Rouge Parish Public Schools. 

3. Length of Time. The experiment commenced on March 3, 1969 
and continued for ten weeks, excluding Easter vacation. 
Practice material included only the concepts and skills 
being taught in the band class. 

4. Embouchure. Detection and correction of personal embouchure 
problems occurred during band class. The experimental 
tapes included explanations of correct embouchure as it 
related to the exercises and tunes being practiced. 

5. Tone Quality. Tone quality was not specifically dealt 
with in the experimental tapes. Subjects were constantly 
urged to practice with the finest tone possible. Tone 
quality was not included in the evaluation of performance 
achievement . 

6. Pitch. Intonation was not specifically dealt with in the 
experimental tapes. It was expected, however, that the 
activity of listening and imitating would help develop 
intonation. Evaluation of performance achievement did not 
include measurement of intonation. 
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Definition of Terms 

It is appropriate that certain ter ns be defined, and for the 
purpose of this study, should be used with that particular concept 
in mind . 

1. Music achievement is musicc ’ ' 1 ity as measured by the 

Colwell Music Achievement Te ^ eh included three areas, 

(1) pitch discrimination, (2) Inter al c - " s crimination, 

(3) meter discrimination. 

2. Performance achievement is the _ty perform on a 

musical instrument (trumpet anc c. iet) s measured by 
the Watkins - Farnum Performance Sc- whi - \ provides for 
measures of errors in pitch, tempc leng : a of note, 
expression, slurs, rests, pauses, nd re eats. 

3. Social status is socio-economic 1 ;1 according to the 

Warner Scale of Soci o~ Economic S t - .^s . .nree categories were 
used: (1) occupation of parent, outward appearance of 

home, (3) neighborhood. 

4. Monitoring is defined as the supervision of the scheduled 
practice of each subject by a responsible adult. 

5. Programing of practice is the arrangement of practice 

material to a step-by-step format of problem solving, and 
drill of performance skills and concepts. Each drill con- 
sists of three basic stages: (1) model performance, (2) 

response, (3) reinforcement. 

6. Model performance is the presentation of the piece, exer- 
cise, or isolated segment by the recorded trumpet, accompanied 
by a piano and narrator. The model trumpet performances were 
of a nearly professional musical quality, recorded by a 
college trumpet student. The narrator provides counting of 
the meter as well as explanations when necessary. 

7. Response is the stage when the subject, after hearing the 
model, performs the same material, very slowly at first and 
gradually increasing tempo with each repetition until a 
tempo" is reached. The student's response is accompanied 
by the piano and directed by the narrator. 

8. Reinforcement is the stage following response; it is a 
final model performance with which the student compares 
his response. The student can compare by listening or 
playing in unison with the recorded model. 

Structures, practice is defined £.=> practice time whieti 
has been systematically planned oeforehand by the teacher, 
problematic sections mere retention. 
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10. Unstructured practice is not planned. As he practices, 
the student decides how the alloted time is to be appor- 
tioned . 
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ReLated Research 



II . 



At Ohio State University, Spohn (1959) ^ experimented with 
structured drill material in the development of melodic perception. 

A main objective of the investigation was the comparison of struc- 
tured extra-class drill to unstructured extra-class drill. The 
material was kept in musical context. Results indicated that stru- 
tured self-drill was significantly more effective. 

Spohn (1960)2 programed basic materials for self-instructional 
development of aural skills. The drill material consisted of melo- 
dic ascending intervals which were presented in order from easy to 
difficult. The evaluation ascertained that interval recognition 
could be significantly improved through programed self-instruction. 

Carlsen (1962) ^ compared programed aural training with teacher- 
instruction. The experimental group was subgrouped to allow a com- 
parison of linear programing technique with branching. Findings 
disclosed evidence of significantly greater effectiveness of pro- 
gramed self-instruction over teacher- instruct ion in the development 
of aural perception. No significant differences between the two 
techniques of programed instruction were detected. 

Sidnell (1968) 4 experimented with programed training tapes as 
a means of improving score reading skill of student instrumental 
conductors at Michigan State University. A linear program format 
consisting of four listening frames was used in error detection and 
identification exercises. A control group used tapes of the same 
exercises in a non-programed format. Results showed programed drill 
to be significantly superior to non-programed drill in improving 
score reading skill. It was concluded that a greater learning level 
and more substantial gain were produced with the use of programed 
drill material . 

Kanable (1969) 5 compared programed self-instruction with class 
instruction in the development of sight-singing skill. After only 
twelve days of treatment, a post-test was given. Results showed no 
significant difference between programed individual instruction and 
classroom instruction. 

La Bach (1965)^ conducted a pilot study experimenting with pro- 
gramed training in the specific area of instrumental practice. He 
constructed a device consisting of a two— track tape recorder, speaker, 
microphone, and several power relay switches and controls. The device 
was designed so that students could record their practice of a given 
exercise, hear it played back, then compare it with the playback of 
a pre-recorded model of the same exercise. The feasibility of the 
practice device was successfully demonstrated. Though a controlled 
statistical evaluation of student progress was not attempted. La Bach 
was able to conclude: (1) students preferred practicing with the 
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device. (2) performance 
the of the device. 



skills could be significantly improved 



At Pennsylvania State University, Deihl and v adocy (1969)7 
tigated computer-assisted instrumental instruction. The prccedui 
included two separate stages: first, the listening program: secc 

the playing program. After demonstrating satisfactory aural its 
nation at the computerized station, the student participates in l 
the-line program. The playing program consists of practice with - 
functionally identical to the La Bach device. Findings have not 
made known at this writing. 
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The writer (1967)8 conducted a pilot study at Michigan State Uni- 
versity investigating the effects of structured individual instrumental 
practice with recorded tapes . Recorder was the instrument used iii -he 
study. Method and material were identical for both experimental r. I 
control groups. Mode of practice was the only difference; for cr t'-’ol 
group it was unstructured, for experimental group it was structur d a..d 
programed on tape. Results indicated structured practice with rt ^rded 
tapes to significantly affect the learning of musical concepts ar 
skills evidenced in musical performance. 

The writer (1968)9 conducted a second pilot study with beginning 
cornet and trumpet students at Lucy Jefferson Junior High School in 
Vicksburg, Mississippi. Negative learning was found to be a factor 
distinctly affecting growth. Certain members of the control group 
achieved lower scores on th a post-test than the pre-test. The regres 
sion was due to obvious bad habits acquired after the pre-test. A gain 
was experienced by every member of the experimental group. 

Pinkerton (1963) 10 attempted to determine what criteria were being 
used in the selection of students for public school instrumental pro- 
grams. A survey of one hundred and fifty cities throughout the United 
States revealed student interest and recommendations of teachers to be 
the most popular criteria. A particular interest of the present study 
was the weight given to prior music achievement and I.Q. ratings. Over 
sixty-two percent of the respondents used music achievement tests for 
rough screening, grouping, and elimination from the instrumental pro- 
gram. Over forty-two percent of the respondents used I.Q. ratings as 
a criteria for selection of students. 

The present study found level of prior music achievement to have 
no bearing upon performance achievement of students using the programed 
mode of practice. Students of below- average I.Q. actually exhibited 
greater performance achievement than those of above average I.Q. Both 
prior music achievement and I.Q. had a direct bearing upon the perform- 
ance achievement of students not using the programed mode of practice. 

Research by Porter (1958) 11 which dealt with programed teaching of 
spelling to elementary school children is, nevertheless, pert_.ent to 
the present research. Twenty two weeks of spelling instructi 
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?iven at the sixth grade level. Experimental groups were taught via 
teaching machine and control groups were taught in the usual manner. 
Some statistical results of the study were paralleled quite closely 
in the present study. As shown in Table I, essentially no relationship 
exists between 1,0. scores and achievement in the experimental groups, 
while a significant positive relationship exists in the control groups. 

Table X. Correlations Between X.Q. and Achievement 





Experimental Group 


Control 


Group 


Porter Study - I-Q. and 
Spelling Achievement 


- .128 


(n . s . ) 


+ .343 


(.05) 


Present Study ~ I.Q. and 
Performance Achievement 


-.182 


(n . s . ) 


+ .385 


(.05) 
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III. METHOD 



Procedures 

The experimental population was comprised of fifty-two fifth grade 
male students in their first year of cornet or trumpet study. Subjects 
were drawn from six elementary schools in which band class was taught 
by the same teacher. The weekly band class assignment constituted the 
individual practice, material. Practice occurred each school day during 
lunch hour, recess, or after school for a period of ten weeks. 

The practice of each subject was carefully monitored by the music 
teacher, classroom teachers, and college pract ice-teaching students. 
Monitoring responsibilities included keeping attendance and certifying 
that each subject practiced the required time per scheduled session. 
Monitors also arranged for make-up practice sessions necessitated by 
absences, so at the post-test date, each subject had completed the same 
amount of practice time on each assignment. 

For the' experimental group, each weekly lesson was programed and 
recorded on tape for self-instruction. Each programed lesson was 
recorded on a seven- inch reel master tape at a speed of seven and one- 
half inches per second, then reproduced on cassette copies, one to 
each experimental group member. The casette players, when not in use, 
were left in the care of homeroom teachers. The student was required 
to bring his player, in which was inserted that week's cassette, his 
instrument and music each time he reported for daily individual prac- 
tice. All individual practice activity was directed entirely from the 
tape recording. 

The control group practiced the same material under identical con- 
ditions except for the programed tapes. The length of each practice 
session was matched to the duration of the experimental practice tape 
for that given week. The experimental tapes wave from twenty to twenty- 
five minutes in duration, varying from week to week. 



Description of the Program 

In the preparation of the experimental tapes, the investigator 
worked closely with the instrumental music instructor and exercised great 
care in maintaining consistency with her methods and terminology. The 
tapes were subjected to evaluation by a panel of experts headed by Dr. 
Robert G. Sidnell, Chairman of Music Edacation, Michigan State Univer- 
s ity . 

Each tape included: 

1. Model cornet performance of all material. 
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2. Simple piano accompaniment for all model performances, 
responses and reinforcements. 

3. Verbal instructions, explanations, and counting of meter 
during occurrence of all model performances, responses and 
reinforcements. 

The following format (See Appendix A for an excerpt from the script 
of a practice tape.) was generally adhered to: 

1. A brief reminder of problems to be encountered preceded each 
tune or exercise to be practiced. (new rhythms, new notes, 
fingerings, chromatics, new note value, phrasings, etc.) 

2. Student listened to model performance of tune or exercise 
while reading along from the score. 

3. While reading from the score, student listened to first iso- 
lated segment. 

4. Student played segment very slowly, then slightly faster, 
faster, and finally "a tempo" (Directed by recorded count- 
ing and piano accompaniment.) 

5. Student was asked if he remembered to cope with specific prob- 
lems, for example, "Did you remember to use the second valve 
for that F# on the third beat?" 

6. Student listened to reinforcement and compared. 

7. After each segment was drilled, student performed entire tune 
or exercise, then listened to reinforcement. (According to 
recorded instructions, student either listened to reinforce- 
ment or played in unison with it.) 



Method of Gathering Data 

Subjects were pre-tested in three behaviors which served as the 
independent variables: (1) music achievement, (2) social status, 

(3) I.Q. Music achievement was measured by the Music Achievement Test 
One;l^ social status was determined by the Warner Scale of Social St atus 
X.Q. was determined on the basis of the Ot is Quick - Sc or ing Bet a Test 
scores obtained from school records. Scores from the three pre-tests 
were dichotomized at the mean. 

Sub ject^'were placed in experimental or control group by a "flip” 
of-the-coj,tf" method > Table II is a diagram of the resultant experimental 
design.-^ 
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Table II. Experimental Design for the Study 





Experimental 


Control 






(v7ith tapes) 


(without tapes) 




Music 


Above -Average 


Above-Average 


Achiev . 


Below-Average 


Below-Average 








Social 


Above-Average 


Above-Average 


Status 


Below-Average 


Below-Average 



Above-Average 


Above -Average 


Below-Average 


Below-Average 



Upon completion of ten weeks of practice, the post- test, the 
Wat kins -Far aum Performance Scale ,15 was administered in a room equippe 
with a tape recorder, metronome, chair, and music stand containing t e 
appropriate test items. Tape recordings containing each subject s 
name and post-test performance were sent to the scorer. Having no 
knowledge of which subjects belonged to experimental or contro. group, 
the scorer was able to maintain complete objectivity. 



d 



Performance achievement scores within each 
groups, (music achievement, social status, I.Q.) 
way analysis of variance treatment. Significant 
further investigated by means of the t-test and 
The five percent level of confidence was accepte 
the significance of the F, t, and r statistics. 



of the three major 
underwent a two- 
F statistics were 
correlation treatment, 
d as the standard for 



Description of the Data Gathering Instruments 



The Beta Test for G rades 4-9 by Arthur S. Otis consists of ^ 
eighty items, including word meaning, verbal analogies, scrambled 
sentences, interpretation of proverbs, logical reasoning, number 



series , 
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arithmetic reasoning, and design analogies. One score summarizes the 
eighty items. The coefficients as quoted average .91 and the stand- 
ard error is four points. 

The Watkins - Farnum Performance Scale by John G. Watkins and 
Stephen Farnum is a series of musical exercises of increasing diffi- 
culty presented for instrumental sight reading. The level of perform- 
ance is determined by the number of errors made. Any error in a bar of 
music cancels the one point for that bar. Factors of music performance 
evaluated are pitch, length of note, tempo, expression, slurs, rests, 
pauses, and repeats. The student is stopped when he fails to score i^. 
two consecutive exercises. Metronome markings are indicated for each 
exercise. Reliability coefficients are from .87 to .94. Validity 
coefficients based on correlation with instructor ratings range from 

. 6 8 t o . 8 7 . 

The Elementary Mu sic Achievement Test by Richard Colwell contains 
thre subtests: (1) pitch discrimination, (2) interval discrimination, 

(3) meter discrimination. A solo performance of each item is presented 
by phonograph recording. The reliability coefficient is reported as 
.88 (N = 7,710; SD = 10.41). Validity based on correlation with teacher 

ratings is .92 (N = 1,893). 

The Warner Scale of Social Status contains scales for ratings of 
the following factors: (1) occupation of parent(s), (2) source of 

income (not used in this study), (3) house type, (4) dwelling area. 

Each of the four ratings is assigned a specific weight, then totaled 
for the final score. The reported': multiple intercorrelation coefficient 
q f the factors included in the scale is .972. 
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IV. RESULTS 



The dependent variable, performance achievement on cornet or 
trumpet, was measured by the Watkins -Farnum Performance Scale. A 
t-test was employed to determine whether a significant difference 
existed between the mean scores of the experimental and control 
groups. Table III shows the result of this calculation. 



Table III. Significance of Difference Between Mean Scores of 

Experimental and Control Groups 



Group 


N 


Mean 


S.D. 


t 


Experimental 


27 


31.41 


19.59 


3 . 6** 


Control 


25 


15.12 


12.42 




Vovg tat is t ical 1 y 


s ignif icant 


at .01 level 







The standard deviations revealed greater homogeneity in the control 
group (raw scores range from 1 to 50) than the experimental group (raw 
scores range from 4 to 77) . The difference in mean scores of the ex- 
perimental group (programed practice) and the control group (non pro 
gramed practice) reached significance at the .01 level. These 
Indicate that programed practice tends to produce greater perfotmance 
achievement, as measured by the Wat kins -Farnum Performance Scale, than 
non-programed practice. 



For a view of the results from the standpoint of each independent 
variable, the two-way analysis of variance was used. This procedure 
tested significance of the following: 



1. Main effect - effect of programed practice upon performance 
achievement. 



2. The effect of each independent variable upon performance 
achievement. 

i 

3 Interactions between programed practice and each of the 

independent variables in terms of performance achievement. 

Significance of the three effects, calculated from the standpoint 
of music achievement (independent variable) is indicated in Table IV. 
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Table IV. Analysis of Variance of Performance Achievement by Level 

of Music Achievement and Mode of Practice 



Source of 
Variance 


Degrees of 
Freedom 


Sum of 
Squares 


Mean 

Square 


F Statistic 


Level of Music 
Achievement 


i 


1,788.92 


1,788.92 


5.56* 


Mode of 

Practice 


i 


4,266.11 


4,266.11 


13.33** 


Interaction 


i 


291.00 


291.00 


.91 


Within 


48 


11,364.82 







Total 51 17,710.85 



*Significant at the .05 level 

**S ignif icant at the .01 level 



The F value of 13.33 exceeds the .01 level of confidence, indi- 
cating the significant difference in terms of performance achievement 
between nrogramed practice and non-programed practice. Programe 
practice is again shown to produce superior results . The F value of 
5.56 for level of music achievement is significant at the .05 level o 
confidence. This statistic indicates the difference, in terms of per- 
formance achievement, between control group (non-programed practice) 
members of above-average music achievement and those of beiow- average 
music achievement. The result shown is that with non-programed prac- 
tice, students of above-average music achievement tend to exhibit sig- 
nificantly greater performance achievement than those of below-average 
music achievement. This finding is supported by a t-test between the 
two sub-groups yielding a value of 2.71, which is significant at the 
.05 level and very close to the .01 level of confidence. 

Significance of the three effects, calculated from the standpoint 
of social status, (next independent variable) is shown in Table V. 
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Table V. Analysis of Variance of Performance Achievement by Level 

of Social Status and Mode of Practice 





Source of 
Variance 


Degrees of 
Freedom 


Sum of 
Squares 


Mean 

Square 


F 

Stat . 


Level of 

Social Status 


1 


486 . 20 


486.20 


1.85 


Mode of 

Practice 


1 


4,412.41. 


4,412.41 


16 . 76** 


Interact ion 


1 


540.50 


540.50 


2.05 


Within 


48 


12,643.22 


263.41 




Total 


51 


18,082.33 







**S ignif icant at the .01 level 



The F value of 16.76 greatly exceeds the .01 level of confidence, 
again indicating the superiority of programed practice oyer non-programed 
practice in producing performance achievement. The F value of 1.85 
indicates no significant difference in performance achievement between 
above-average and below-average social status students using non pro- 
gramed practice. The F value of 2.05 for interaction indicates no sig- 
nificant difference in performance achievement between above-average 
and below-average social status students using programed practice. 

Significance of the three effects, calculated from the standpoint 
of l.Q. rating, (third independent variable) is indicated in Table VI. 
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Table VI. Analysis of Variance of Performance Achievement by Level 

of I.Q. and Mode of Practice 





Source of 
Variance 


Degrees of 
Freedom 


Sum of 
Squares 


Mean 

Square 


F 

Statistic: 


Level of 
I.Q. 


1 


96.92 


96 .92 


.38 


Mode of 

Practice 


1 


156.11 


4,266.11 


17.07** 


Interaction 


1 


1, .'50.60 


1,350.60 


5 . 40* 


Within 


48 


nc 7 . 21 


249.94 




Total 


51 


17 , /10.84 







^Significant at t’ a .05 level 
**S ignif icant at the .01 level 



The F value of 17.07 for mode of practice greatly exceeds the .01 
level of confidence and again reaffirms the superiority of programed 
practice over non-programed practice in producing performance achieve - 
ment. The F value of .38 for level of I.Q. indicates no significant 
difference in performance achievement between above-average and below- 
average I.Q. students using non-programed practice. 

The F value of 5.40 for interaction which achieves the .05 level 
of confidence is of particular interest. A significant difference in 
performance achievement is denoted between above-average and below- 
average I.Q. students using programed practice. A glance at Table VII 
reveals a higher mean score for the below-average I.Q. 



Table VII. Means and Standard Deviations of Performance Achievement 

Scores for I.Q. Sub-Groups 






Experimental 


Group 


Control Group 


I.Q. 


N 


Mean 


S.D. 


N 


Mean S.D. 


Above-Average 


14 


26.15 


17.09 


12 


19.75 15.15 


Bel ow-Ave rage 


13 




is. 97 


13 


10.70 7.04 
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The application of a t-test to these two sub-groups produces a 
value of 3.51, exceeding the .01 level of confidence. It can be 
assumed that with programed practice, students of below average I.Q- 
benefit significantly more than those of above-average I.Q. in obtain- 
ing performance achievement. The assumption that with programe prac 
tice, below- average I.Q. students will outperform above-average I.Q. 
students, can be misleading. More research is necessary to justify such 
an assumption. 

Another view of relationships between independent variables and 
performance achievement, and effects of programed practice is provided 
through correlations. The coefficients for product-moment correlations 
between performance achievement and each of the independent vana es 
are presented in Table VIII. 

Table VIII. Correlations Between Performance Achievement ana 

Independent Variables 



variable 


c rAY*Y*^ 1 3.1 i on 


Coef f ic isnts 


Control Group 


Experimental Group 


Music Achievement 


.480* 


.330 


Social Status 


-.080 


.142 


I.Q. 


.385* 


-.182 



^Significant at the .05 level 



The correlation, coefficients do not differ substantially from con- 
trol to experimental groups for both music achievement and social status 
The coefficients shown for I.Q. are of particular interest. The control 
group correlation with performance achievement is a significant value 
of .385; for experimental group it is a nonsignificant value of -.182. 
The considerable difference between .385 for the control group and 
- 182 for the experimental group seems to be a result of the signifi- 
cant interaction in terms of cornet performance achievement between 
I.Q. and programed practice. 



Attitudes of the Experimental Group Toward Programed P ractice 

A questionnaire administered to members of the experimental group 
revealed the following attitudes: 

1. Everyone preferred the programed method of practice to tradi- 
tional non-programed practice. 

O 

ERIC 



26 



21 



2. Eighty-nine percent believed that the lesson material mov .id 
rather slowly. This seemed to be more of a reflection up n 
lesson material than upon format. Lesson material was ge red 
co the progress of the band class as a whole, though programed 
practice increased the learning speed of the experimental 
group students. 

3. About eighty percent preferred more playing and less listen- 
ing ;o verbal explanations 

4. All oelieved they were profiting by programed practice. 



Summary 



Hypotheses were tested perta_ring to certain outcomes; (1) r.e 
effect of pr gramed practice upon performance achievement, (2) t nr 
interaction oetween programed practice and music achievement, social 
status, anc I.Q., (3) the relationship of performance echievemenr to 

music achievement, social status, and I.Q. 

1 . in terms of performance achievement, structured practice with 
programed material produced a difference as compared wicr. 
non-pr ogr amed material . The difference was statistically 
significant at the .01 level of confidence. 

2. Performance achievement of the above-average music achieve- 
ment sub-group, compared with that of the below-average sub- 
group showed a difference which was statistically significant 
at the .05 level of confidence. 

3. Interaction between music achievement and programed practice, 
in terms of performance achievement, was not statistically 
significant at the .05 level of confidence. 

4. Performance achievement of the above-average social status 
sub-group, compared with that of the below-average social sta 
tus sub-group, did not show a difference which was statisti- 
cally significant at the .05 level of confidence. 

5. Interaction between social status and programed practice, in 
r erms of performance achievement, was not statistically sig- 
nificant at the .05 level of confidence. 




6. Performance achievement of the above-average I.Q. sub-group, 
compared with that of the below-average sub-group, did not 
show a difference which was statistically significant at the 
.05 level of confidence. 



Interaction between I.Q. and programed practice, in terms of 
performance achievement, was statistically significant at the 
.05 level of confidence. 
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8. Correlation of I.Q. with performance achievement was signifi- 
cant at the .05 level of confidence for uhe control group, 
and of negligible significance for the experimental group. 
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V. CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS 



Based l - on \n analysis of the outcomes of this investigation, 
the folic vi::a crnclusions are admissible: 

1. when. eginning instrumentalists practice with lesson material 
structured in a taped, self - instructional format as described 
in this study, a substantial increase of efficiency is noted. 
This efficiency in learning and applying necessary music per- 
formance concepts and skills is significantly evident in actual 
instrumental performance • 

2. tuaents of above-average music achievement exhibit signifi- 
es only greater performance achievement than students of below- 
arsrage music achievement. When programed practice is included, 
ber-ver, students of above-average music achievement exhibit 

no significant difference in performance achievement from stu- 
dents of below-average music achievement. It may be assumed 
that above-average music achievement is not necessary for per- 
formance achievement when program practice is used 0 

3# There is no significant difference in performance achievement 
between students of above-average and below-average social 
status . The inclusion of programed practice causes no signi- 
ficant difference . 

4. With students using the conventional non-programed mode of 
practice there is no significant difference in performance 
achievement between those of above-average I.Q. and those 

of below-average I.Q. With students using the programed mode 
of practice those of below-average I.Q. seem to exhibit greater 
performance achievement than those of above-average I«Q» It 
may be assumed that with programed practice, above-average I.Q. 
is not necessary for performaus.; achievement. In fact, stu- 
dents of below-average I.Q. may exhibit equal or greater per- 
formance achievement than those of above-average I.Q. 

5. There is a positive relationship between I.Q. and performance 
achievement. However, almost no relationship exists between 
I.Q. and performance achievement when programed practice is 
used. This may be attributed to the significant interaction 
between I.Q. and programed practice in terms of performance 
achievement . 



Implications of Programed Practice 

The adoption of a programed method of individual practice, such 
as the format described in this study, could have the following impii 
cations for instrumental music education: 
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7 , re efficient, rapid growth in performance achievement - with 

ove-average I.Q. and especially below-average I.Q. studencs. 

_gher level of performance for elementary instrumental groups. 

ere class time can be devoted to rehearsal, and less time 
.-voted to correction of individual problems caused by xneffx- 

: ent practice. 

4 ' rxkerton reports that instructors rely heavily upon music 

i. hievement and I.Q. ratings as criteria for selection of 
strumental students. Students no longer need be rejected 
the basis of that criteria. With programed practice, a 
udent of below- average I.Q. or music achievement can achieve 
omparatively as well in performance as the student who xs . 
above-average in those areas. It is recognized that a certain 
minimum level in music achievement and I.Q. is requxred for 
performance achievement. 

5 . frustration of better students with slow group progress can be 
Eliminated, thus reducing drop-out percentage. 

6. Discouragement of students of below- average I.Q. or music 
achievement, can be eliminated, thereby reducing drop-out 
percentage . 

7. Greater performance achievement of students may beget higher 
rxandards as consumers of music. 

8. Outcomes of this study may occur at other levels of instrumental 
study with older students. 



Recommend at ions 

1. in view of this study, a similar investigation to include 

subjects of lower I.Q. and music achievement is recommended. 
Such an investigation may determine the minimum levels of 
I Q and music achievement necessary for meaningful perform- 
ance achievement - with and without programed practice. 




2. A similar study should be made at other levels of instrumental 
study to determine whether the effects of programed practice 
-old true at all ages and levels of instrumental study. 

3. study should be made of the interaction between programed 
practice and I.Q. A comparison should be made between linear 
and branched techniques of programed practice in terms of thxs 

^teraction. 

4„ A study should be made investigating reasons for the inter- 
action between I.Q. and programed practice. 
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APPENDIX A 



The following is the script of an excerpt from a 
practice tape: 

"Turn to page 29, number 171. As we per- 
form this for you, notice the 8th rests. 

Ready, listen." (model performance) 
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"Did you notice that when the 8th rests 
occurred, they were on the 1 and* of the beat? 
Pay close attention as we perform measures 1 
and 2 slowly. Ready, listen." (model) 




"Now you play it; ready, play." (response, 
slow) "Again, ready, play." (response, slightly 
faster) 11 Again, ready, play." (response, faster) 
"Again, ready, play." (response, a tempo) "Did you 
sound like this? Ready, listen." (reinforcement) 
"Now measures 3 and 4; ready, listen." (model) 




"Now you play it; don't forget the Bb. 
Ready, play." (response, slow) "Again, ready. 
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play." (response, slightly faster) "Again, ready, 
play." (response, faster) "Again, ready, play." 
(response, a tempo) "You should have sounded 
exactly like this? Ready, listen." (re inf or cement) 
"The rhythm is slightly different for mea- 
sures 5 and 6. Ready, listen." (model) 




"Now you play it; ready, play." (response, 
slow) "Again, ready, play." (response, slightly 
faster) "Again, ready, play." (response, faster) 
"Again, ready, play." (response, a tempo) "Dxd 
you sound exactly like this? Ready, listen. 

(reinforcement) ( 

"Now measures 7 and 8; ready, listen. 

(model) 




"Now you play it; don't forget the Bb. 
Ready, play." (response, slow) 'Again, ready, 
play." (response, slightly faster) "Again, 
ready, play." (response, faster) "Again, ready, 
play." (response, a tempo) "You should have 
played it exactly like this: Ready, lxsten," 

(re inforcement) 

"Now you play it all the way through 
from the beginning; ready, play." (response) 
"Now play it together with our trumpet pj.ayer; 
see if you are doing everything exactly as 

he is." (response— reinforcement) 
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TABLE IX 

RAW SCORES AND DATA 



Student 

Number 


Experimental Group 

-M 

d 

cu 

e 

O) 

> H ID 

o 0) C\3 D 

*i — 1 *rl 4J 

CO Xl O c\3 O' 

DO O 4-J 

;g -<! CO CO 1 — i 


Performance 

Achievement 


1 

Student 

Number 


Music o 

Achievement ft 

o 

h-» 


Social q 

Status 2 

IS 

I.Q. 


Performance 

Achievement 

i 




Sub-Group 


1 : High MA . , 


High SS . 


. , High J.Q 


• 






1 


65 


14 


115 


17 


1 


65 


20 


128 


22 


2 


75 


14 


139 


31 


2 


65 


19 


116 


10 


3 


66 


18 


125 


5* 


3 


66 


23 


118 


50 


4 


77 > 


23 


115 


77 


4 


63 


20 


112 


17 


5 


65 


14 


128 


55 












6 


66 


17 


122 


10 














Sub-Group 


2 : High MA. , 


Low SS . 


, Low I .Q . 








7 


65 


36 


97 


52 


5 


64 


31 


110 


26 


8 


63 


27 


102 


70 


6 


70 


33 


106 


19 


9 


66 


28 


105 


23 


7 


69 


25 


90 


8 




Sub-Group 


3: High MA. , 


High SS 


. Low I . Q . 








10 


69 


14 


100 


31 


(Did 


not complete 






11 


61 


14 


109 


63 


the 


experiment) 








12 


65 


18 


108 


31 














Sub-Group 


4: High MA. , 


Low SS . 


, High I.Q. 








13 


74 


27 


119 


30 


8 


67 


35 


121 


37 


14 


64 


27 


116 


4 


9 


59 


27 


119 


45 


15 


68 


27 


115 


25 












16 


63 


27 


118 


7 
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Student 
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TABLE IX (Continued) 



Experimental Group 



Control Group 
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Sub-Group 5: Low MA. , High SS . ? High I*Q 



17 42 20 

18 47 23 

(Did not complete 
the experiment) 


112 

125 


18 

31 


10 

11 

12 

13 

14 


50 

51 

52 
56 
55 


23 

18 

14 

23 

23 


118 

124 
119 

125 
125 


15 

15 

9 

8 

1 






Sul 


•> **{*£:; 


.^p 6: Low MA. , High SS . , 


Low I.Q. 








19 


58 




16 


108 


63 


16 


52 


17 


106 


14 


20 


45 




20 


87 


32 


17 


58 


21 


110 


17 


21 


49 




18 


109 


41 


18 


50 


20 


106 


3 














19 


50 


14 


89 


2 






Sub-Group 7: Low MA. 5 Low SS . , High I.Q. 








22 


56 




27 


115 


17 


(Did not complete 






23 


50 




27 


112 


13 


the experiment) 










Sub-Group 8: Low MA. , Low SS . , Low I.Q. 








24 


50 




40 


102 


24 


20 


49 


27 


101 


4 


25 


41 




37 


108 


28 


21 


54 


31 


96 


6 


26 


45 




31 


94 
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*Xhis student had a physical handicap impeding performance 
achievement - discovered after data analysis. 





APPENDIX C 



TABLE X 

SUMS AND TOTALS FOR MUSIC 
ACHIEVEMENT SUB-GROUPS 





Experimental 


Control 


Total 




X = 


531 


X = 234 


X = 765 


Above 

Mean 


X 2 = 


25,943 


X 2 = 7,868 






N = 


16 


N = 9 


N = 25 




X = 


317 


X = 143 


X - 460 


Below 

Mean 


X 2 = 


11,059 


X 2 = 1,699 






N = 


11 


N = 16 


N = 27 


Total 


X = 
N = 


848 

27 


X = 377 

N = 25 


X =1225 
N = 52 



31 




32 



TABLE XI 



SUMS AMD TOTALS FOR SOCIAL 
STATUS SUB-GROUPS 





Experimental 


Control 


Total 






X = 


505 


X = 182 


X = 


687 


Above 


X2= 24,179 


X 2 = 4,466 






Mean 


N = 


14 


N = 14 


N = 


28 




X = 


342 


X = 186 


X = 


528 


Below 


X 2 - 12,794 


X 2 = 5,028 






Average 


N = 


13 


N = 11 


N = 


24 


Total 


X = 
N = 


847 

27 


X = 368 

N = 25 


x 

N = 


1215 

52 



O 

ERIC 
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TABLE XII 



SUMS AND TOTALS FOR 
I.Q. SUB-GROUPS 





Experimental 


Control 


Total 




X = 340 


X = 237 


X = 577 


Above 


X 2 = 13,662 


X 2 = 7,345 




Mean 




N « 14 


N = 12 


N = 26 




X = 508 


X = 140 


X = 648 


Below 


X 2 = 23,340 


X 2 = 2,132 




Mean 




N = 13 


N = 13 


N = 26 




X = 848 


X = 377 


X = 1225 


Total 


N = 27 


N = 25 


N = 52 
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Tempo J =76 Tempo d = 120 
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APPENDIX G 



A. 



B . 



C . 



STUDENT ATTITUDE 

The practice tpaes contained: 

1 . Too much talking 

2. Just the right amount of listening and playing 

3. Too much listening, not enough playing 

4. Too much explaining 

5. Not enough explaining 

6. Just the right amount of everything 

The taped lesson: 

1 . Moved too fast 

2 . Moved too slow 

3. Moved at just the right pace 

Would you like to have the practice tapes changed in any way? 
1 . Yes 

2. No 

a) If your answer is yes, in what way would you like to 

have the practice tapes changed? 
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